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@ W, Z properties
@ Wmass at DG
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@ V+~ physics ‘ 3 J"*'w“ww" o4 ! ‘
W 50 Gﬂ 70 80 90 100 25 30 35 40 45 50 55 60 25 30 35 40 45 50 55 6
v m (ceV) 2 (GeV) £ (GoV)
Zy $0.401 0,023 (stat.) $0.400 0027 (stat) 80.402:2 0.023 (stat.)
° M . Dib +0.037 (syst.) GeV +0.040 (syst.) GeV +0.043 (syst.) GeV
assive Diboson .
Physics My = 804014 0.021(stat.) +0.038(syst.) GeV
wz = 30.401 £0.043 GeV
7z
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The CDF and D@ experiment

@ pp collisions at /s = 1.96 T'eV
@ 36 bunches, 392 ns
@ record peak luminosity:
4.1-10%2em ™27t
@ CDF and DQ: multipurpose detector

@ more than 12 fo~! delivered and ~
10 fb~! acquired

Central EM Calorimeter

Central
Hadronic
Calorimeter

Central Inner Tracker

(Silicon)

Central Outer Tracker

(Drift Chambers)
MUON SYSTEM
p Ap 27-Apr-09 30-Sep-11
—
o F
= 12— —— Delivered
%‘ F —— Acquired (CDF II)
2 n
£ 10—
£ [
E L
ERE S
s n
> n
£ o
a—
2 /’ \
r / INNER CALORIMETRY
0 TRACKING SYSTEM

b = T L H L
2000 4000 6000 8000
Store number
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W /Z production at the Tevatron w

@ Dominant production mechanism: qg’ @ Electrons:
annihilation @ good EM shower shape
‘ v v, @ small hadronic energy
w z @ isolated in calorimeter
kg‘{ k"é o well-matching good track
’ ) @ Muons:

@ At Tevatron W and Z hadronic decays . .
@ MIP in calorimeter
are overwhelmed by QCD background . o
@ isolated hits in muon
@ Identification through leptonic decays chamber
o well-matching good track

@ Z selection:

@ 2 oppositely charged
electrons or muons invariant
mass consistent with mz

/%ﬁ W selection:
o exactly one lepton
@ energy imbalance in event

Er

V. Cavaliere (UIUC) EWK Physics at the Tevatron LATHUILE 2012 4/19



e D5

@ Select Z boson pairs using pair of electrons in the whole eta range of the
detector and 66 < M;; < 116 GeV/c?

@ Pythia 6.2 simulation of pp — ~ % /Z — ee + X +Photos 2.0 for final QED
radiation

@ The simulated, reconstructed event pr distribution that pass all analysis cuts
disagrees with the data, so the underlying Pythia pr is tuned.

@ The simulation’s calorimetric energy scales and resolutions are tuned to the data
using dielectron mass and electron Er distributions

1.6

A 25 [ CDF Run Il Preliminary: L=2.11b"" RESBOS
10¢ b [ 66<M, <116 GeVic?
I F 141
§ = a15F L
[ 3 10 Z 120 ~H>
3 s Gl =]
Qo E = 1 N.H‘U"’ A»JH’
£ jo2L CRNN RS R T [ | \T‘\H a ‘ ‘
—~ E T 2 F
% Losl - et S o8
<1 103 -CDF Run |l Preliminary; L=2.1 fb ' [=] Or
B E  66<M,< 116 Gev/c® L
2 E £
10 ?gz‘saégorsnsse:igram (CTEQ6.6) 0.6
E FEWZ2: Bars (MSTW2008) =
10»5’ A I N AN AN RS B 04— Lot 1
0 50 100 150 200 250 300 350 o0 20 40 60 80 100 120
e*e’ Pair P, (GeV/c) e*e’ Pair P, (GeV/c)
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Diboson: Finding rare processes

@ Di-bosons are reality check on path
to finding multilepton final states with
very small o «x BR

t-channel

@ Significant backgrounds for several
interesting processes

@ Trilinear Gauge Coupling (TGC)

=

s-channel measurements
TGC @ s-channel is susceptible to
anomalous triple gauge couplings:
B KZ,K’Y,gf,gi)’,AZ’)\’Y
@ TeV with respect to LEP: explores
s-channel sensitivﬂe to Triple Gauge Couplings: higher energy range
Charged | 94 W W Wiy b © To ensure cross sections do not
TGC 7' > W >WZ:WWZ_| hadron colliders! violate unitarity, a form factor is
GG —>Z1y - WW WWy,WWZ introduced

Aa(3) = Aag/(1 + §/A2)"

TGC qq > Z1y - 7Z|Zzy, 777
absent in SM!

Neutral {qtj—)Z/y' > Zy:Zyy,ZZy
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@ INITEIIN DO

@ Interesting for its sensitivity to BSM
signatures

q w 9 w
w
@ Interference between tree level )j >‘W<
q Y g v
q w

amplitudes produces a zero
amplitude at a specific angle 6«
between the 17 and the incoming q ;[}fi
@ The radiation amplitude zero is visible ¢ !
inthe Q X (Nm« — 1) as adip at-0.3
@ Eventswith W — uv + +:
@ Muon pr > 20 GeV/c, Electron
Er > 25GeV Er > 20 GeV
@ Er(y) > 15GeV
o AR(uy) >0.7,
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Wr (4.2 fo1): DO

@ Interesting for its sensitivity to BSM

signatures
@ Interference between tree level £ [ Do Protminary 2,
amplitudes produces a zero g
amplitude at a specific angle 0«
between the 1/ and the incoming q £
@ The radiation amplitude zero is visible e ".. s
inthe @ x (Nm« — 1) as adip at-0.3 oF ,?'
@ Events with W — pv +: b
@ Muon pr > 20 GeV/c, Electron cosor
Er > 25GeV Er > 20 GeV N T X .
° Er(y) >15GeV &7 S
o AR(uy) >0.7, o . e
0.055— +
omé -, : "
001 ..0' R ‘.

3 4
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W-y: results w

@ The charge signed photon-muon rapidity difference background subtracted data
agrees with the SM.

@ Proceed to set upper limits on W+ couplings using the v Er distribution

@ More details in http://arxiv.org/abs/1109.4432v2 Phys. Rev. Lett. 107, 241803
(2011)

pp — W~y =7.6 £ 0.4 (stat.) + 1.6 (syst.) pb (SM= 7.6 + 0.2 pb)
—0.4 < Ak, < 0.4 and —0.08 < A, < 0.07 for A = 2.0 TeV at 95 % CL.

140 p@, 4.2 fb™ ¥¥d.of. = 4.6M11
1201 . data - background
~ 100 =—SM £
é 80 2 150 80 100120140160180
& 60 S E; (GeV)
> > + data - background
100
4 ap u = gM
20 50 AC (Ak, =-0.6,%, =-0.13)
o A L 1 L L e
-4 -3 -2 1 0 1 2 3 4 % 20 40 60 80 100 120 140 160 180
Q;x(n,-n) Er (GeV)
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http://arxiv.org/abs/1109.4432v2

‘ W-y: results w

@ The charge signed photon-muon rapidity difference background subtracted data
agrees with the SM.

@ Proceed to set upper limits on W+ couplings using the v Er distribution

@ More details in http://arxiv.org/abs/1109.4432v2 Phys. Rev. Lett. 107, 241803
(2011)

pp — W~ =7.6+ 0.4 (stat.) + 1.6 (syst.) pb (SM= 7.6 + 0.2 pb)
—0.4 < Ak, < 0.4 and —0.08 < A, < 0.07 for A = 2.0 TeV at 95 % CL.

-1
o5 D@, 4.2 1

015
06 04 02 0 02 04 06
Ax

T
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http://arxiv.org/abs/1109.4432v2

Z— pu+ (6.2 fo 1) : DO

@ Select 1000 events of Z— ppu+ v:
http://www- 2 hight p muons with M;; > 60GeV/c?
d0.fnal.gov/Run2Physics/WWW/results/prelim/EW/E37/ Reconstructed photon with p > 10 GeV/c
and AR(mu,~y) > 0.7

@ o = 0.31 4 0.03(stat.) = 0.02(syst.) (SM =
0.29 + 0.01)pb

1
)

@ Differential cross section obtained with invert matrix
for two samples
® My, > 0GeV/c?

ISR © My, > 100 GeV/c? to reduce FSR
contribution (308 events)

structed M, [GeV/c

-
)

* PYTHIA

DO Preliminary, 6.2 f5"

By ge[[ T = R R e L A
=2502f 1 =2 i
219 "+ borreliminary, 6215 = Data 7 3 DO Prefiminary, 6.2 ' = Data E
S b+ — mcEm i < — mcEm 1
£10- t Scatouncer. | 2. #f* ,,,,,, Scate uncert.
= B POF uncert. ] o 55 POF uncert.
= | 1 = E
=3 r T—’-—-— ] =3 T——’— i
1 - -
= E JEE. 8 JRUN, J— E|
107 | 10 E|
10" 1 1 L 1 L 1 L 1 L 1 o.,’ I 1 L 1 L 1 L 1 1 1
gvsf ) . 1 gvsf i1 1 | 1

1 ji & oaf TIT T
g 0.5

20 40 60 80 100 120 140 160 180 200 q 20 40 60 80 100 120 140 160 180 200

Unfolded p] [GeV/c] Unfolded p’. [GeV/c]
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‘ Heavy Diboson Production w

leptons

Leptonic Decay Channels

Small branching fraction and low background
Clean signal but low yields
Key — increase lepton acceptance P

wiz leptons

leptons

Semileptonic Decay Channels

Larger branching fraction and much larger
backgrounds
Signal / Background < 0.5%

jet

jet
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WZ—s ¢¢0v: CDF w

@ Event selection:
@ Exactly three leptons (1st with pr > 20 GeV and 2nd, 3rd with p; > 10 GeV),
ET > 25GeV
@ Z-selection, a pair of same flavor, opposite charge leptons with 76 < m;; < 106 GeV
@ ZZ biggest background — Trilepton + track rejection to remove events with a 2nd
Z-boson.

@ A neural network to separate S from B — Templates are fitted to data using a
binned maximum likelihood fit.

oc(WZ) = 3.97%%(stat.) 728 (syst)pb (SM = 3.46 + 0.21pb
0.5 0.4

CDF Run Il Preliminary Jr=7am® CDF Run Il Preliminary [L=ram
'WZ Signal (Z-Peak Region): All Jet Bins. Wit WZ Signal (Z-Peak Region): All Jet Bins. | I

4+

50 100 150 200 250 300 350 400 4 -08 06 -04 -02 06 08 1
m(all 2 leptons) NN Output
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WZ—s ¢¢0v: CDF w

@ Event selection:
@ Exactly three leptons (1st with pr > 20 GeV and 2nd, 3rd with p7 > 10 GeV),
Er > 25GeV
@ Z-selection, a pair of same flavor, opposite charge leptons with 76 < m;; < 106 GeV
@ ZZ biggest background — Trilepton + track rejection to remove events with a 2nd
Z-boson.

@ A neural network to separate S from B — Templates are fitted to data using a
binned maximum likelihood fit.
@ Extract from Z pr distribution also TGC limits — HISZ scheme= 3 parameters

oc(WZ) = 3.97%(stat.) 728 (syst)pb (SM = 3.46 + 0.21pb
0.5 0.4

CDF Run II Preliminary JLat=7.1m" GDF Run Il Preliminary JLat=7.11m"
Z+jets

Events /7.1 fb"
Events /10 GeVic

% 50 100 150 200

250 300 350

T s—
250 300
Z P,/ GeVic Zp, [GeV/e]
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@ Event selection:

WZ— Ctlv: CDF

@ Exactly three leptons (1st with pr > 20 GeV and 2nd, 3rd with p7 > 10 GeV),

ET > 25GeV

@ Z-selection, a pair of same flavor, opposite charge leptons with 76 < m;; < 106 GeV
@ ZZ biggest background — Trilepton + track rejection to remove events with a 2nd

Z-boson.

@ A neural network to separate S from B — Templates are fitted to data using a
binned maximum likelihood fit.

@ Extract from Z pr distribution also TGC limits — HISZ scheme= 3 parameters

@ Public Web Page Link 1,

Link 2

o(WZ) =3.9705(stat.) 55 (syst)pb (SM = 3.46 £ 0.21pb)

CDF Results at 7.1fb 1

A Ag? Ar
1.5TeV -0.08 - 0.10 | -0.09 - 0.22 | -0.42 - 0.99
2.0TeV -0.09 - 0.11 | -0.08 - 0.20 | -0.39 - 0.90
CDF Expected Limits at 7.1fb—1
A Ag? Ar
2.0TeV -0.10 - 0.10 | -0.11 - 0.20 | -0.53 - 0.86
1.5TeV -0.11 - 0.12 | -0.12 - 0.23 | -0.58 - 0.94
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WZ— llv: DO

@ Do not restrict the offline event selection to events satisfying specific trigger
conditions — analyse all recorded data in order to maximise the event yields
@ Event selection:
@ Exactly three leptons: 1st with pr > 20 (15) GeV and 2nd, 3rd with pr > 15 (10)

GeV
@ Z-selection, a pair of same flavour, opposite charge leptons with 60 < m;; < 120

GeV
@ Likelihood fit to the Mt to extract cross section
@ Total cross section uncertainty reduced by taking the ratio to Z — £¢ and then

multiplying to theory
o(WZ) = 4.50 + 0.61(stat.) T3S (syst.) pb (SM = 3.46 + 0.21)pb

60 (b‘) DO 8.6 fbf"‘ —— Data 25} (c) DO 8.6 fb™' —— Data
50 [CJwz sig. 20 [Jwz sig.
- + : [z bgd. - [ z bga.
2 a0 : Il ©ther bgd. 2 15 Bl Other bgd.
= 30 =
wl w 49
20
10 s
au B.U 80 100 120 140 1680 180 200 220 240 uU 20 40 80 80 100 120 140 160 180 200
M, (GeV) My (Gev)
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77— 0000: DO w

@ Measure at the same time also ZZ cross section
@ Same selection as before but requiring 4 leptons
@ Fit to the NN distribution to extract cross section

@ Total cross section uncertainty reduced by taking the ratio to Z — ¢¢ and then
multiplying to theory

@ http://arxiv.org/abs/1201.5652
0(ZZ) = 1.64 4 0.44(stat.) 512 (syst.) pb (SM = 1.30 £ 0.10 pb)

s0| (h)DO 8.6 fb™' 4 Data () a0/ (g)DO 8.6 fb™" 4 Data (ee)
o5 [Jzz sig. [JZbgd. 35 [zz sig. [@Z bgd.
Il Ww bgd. [[]Other bgd. 30 I WW bgd. [[]Other bgd.
w« o0 (%]
2 L 25
"E 15 + + “E 20 +
] ]

o
u

10 15

10
3 -2 -1 o 1 2 3 % B -1 o 1 2 3
Neural network output Neural network output

10
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http://arxiv.org/abs/1201.5652

27 — 0l and 27 — vy

@ Combination of two measurements:

[
@ ZZ — 00 — Small BR, low background /[ / ,
@ Counting experiment /[ el
cr( VA Z) — 2 ) ()4 Pp .07
0.62 o 2
2.0370%2(stat.) 4 0.27(syst.) pb / /
@ ZZ — ttvv — Larger BR, large Drell-Yan r £,
background. More precise measurement. @ Combination is
@ Use a NN to extract the cross section o(zZ) =1.641T03% pb
o(ZZ) = .
@ http://arxiv.org/abs/1112.2978
0.42 0.38
1.341-0_39(stat)to.zs(syst) pb
CDF Run Il Preliminary JLrat=6.1 " . CDF Run Il Preliminary [Ldl:5.9 '
guu{—l S:gnal ‘ » “. .‘ ‘ St %zsg FIT RESULT %a‘;]ets
N 120 Region Oz/zy+iets £ 180[ I W+y
=) - . ) N . 1 160 i
- ] = Sl
g sof- - - - - - - - 120F - mzz
= 60; -~ = | - . 7 wu;
. 1o

-08 -06 -04 -02 o 02 04 0.6 08
NN Output

M, leading P, Z (GeV/c”)

V. Cavaliere (UIUC) EWK Physics at the Tevatron LATHUILE 2012 14/19


http://arxiv.org/abs/1112.2978

27 high mass resonance search CDF

@ ZZ production is sensitive to new physics, for example a Higgs boson or a
Randall-Sundrum (RS) graviton decaying to two Z bosons
@ Explore 3 channels:
@ 4 leptons; 2 with pr > 20 GeV: two same flavor pairs with invariant mass in 76 — 106
GeV

@ 4 events are consistent with M/, = 325 GeV/c2 !

N

CDF Preliminary, L=6 fb"
L * data

[ pytHIAZZ - 8L

Events / 5 GeV/c?

900 150 200 250 300 350 400 450 500
M,, (GeV/c?)
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27 high mass resonance search CDF

@ ZZ production is sensitive to new physics, for example a Higgs boson or a
Randall-Sundrum (RS) graviton decaying to two Z bosons
@ Explore 3 channels:

@ 2leptons + E7: ET > 100 GeV, one reconstructed Z boson

Visible mass, M, Visible mass, M,
“‘1\41 0 FCOF Preliminary. L=6 fb —e-data “‘31 G:ﬁDF Preliminary, L=6 o~ - data
= 9E (a) electron channel |[]c m=32scev 3 9E (b) muon channel [Je' m=3zsGev|
G 8f S af
& 7F & 7F
@ 6F 2 6F
& 5F & 5F
= "E = TE
i o4F i 4F
3E 3F
oF 2f
13 ! L
fho” G 500 600 700 fbo 0 500 600 700
M, (GeV/c?) M, (GeVic?)
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27 high mass resonance search CDF w

@ ZZ production is sensitive to new physics, for example a Higgs boson or a
Randall-Sundrum (RS) graviton decaying to two Z bosons
@ Explore 3 channels:

@ 2 leptons + 2 jets: jet pr > 25 GeV; with the jet pair invariant mass in 70 — 100 GeV

‘240 'DF Preliminary, L=6 07 | & Lo “‘225 DF Preliminary, L=6 07" | & 4ate
= =
&3s [ o m—ozs carics &20 [ immszs covre
3 30| A zviee 2 [
=25 B 215 Bl
%20 EGw= % wz
15 = 10 ==
10 (a) electron channel s (b) muon channel
5 F
= soo 1060 600 800 1000
M, (GeV/cT) L (GeV/c®)
— S
I e \
Z00 300 400 BU0 BU0 700 BUO SO0 1000 &9-5 "ol 300400 800 BU0 70 BUU D00 TOOD
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27 high mass resonance search CDF

@ ZZ production is sensitive to new physics, for example a Higgs boson or a
Randall-Sundrum (RS) graviton decaying to two Z bosons
@ Explore 3 channels:

@ Reinterpret the results in the terms of graviton models — Phys. Rev. D85

012008 (

o(pp— X— ZZ) (pb), 95% CL limit

o

2012)
______ S £ e ]
A M 1o s}
5 E’ 2-c - ﬂ\:
] \ — 4| observed c,”;
=}
K=
B b
N
5 E <
N
[
COF Preliminary, L=6 " = CDF Preliminary, L=6 "
2 | |
900" 400 600 800 1000 10500 400 600 800 1000

M- (GeV/c?)

Mg (GeVic?)
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WW/WZ — (vjj: CDF

@ Semileptonic final states have larger
BR and much larger backgrounds. Two
analysis:

@ First approach uses the shape of
Mijj to look for a clear resonance
(Phys.Rev.Lett.104:101801,2010)

@ Second approach uses a matrix
element calculation to build
discriminant (EPD) to separate S
and B (Phys. Rev. D 82, 112001
(2010))

——Data (4.3 o)

Events/8 GeV/c?

CDF Run Il Preliminary, L=4.6 b’

150

o 200
s " M; (Gevic?)

@7 07 05 obe 05 0%

Events / 0.05

oc(WW/WZ) = 18.143.3(stat)£2.5(syst) pb
oz 04 06 08 ! o(WW/W Z) = 16.5755 (stat + syst) pb

Event Probability Discriminant
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Wjj anomalous production w

‘ @ DO repeated CDF analysis — with
T pese e some minor differences

Va7 Gl ok ) @ No significant discrepancy w.r.t.
background model

@ Results are 2.5 o apart
@ Phys.Rev.Lett. 107 (2011) 011804

TR T sl Doz Rt
& 250 ® B Diboson
. . = E e Gaussian (4 pb)
@ 4.10 excess seen in dijet mass S 00 M, = 145 Gev/c®
spectrum of W+2jet sample B
. 2 ¢ g 100 PO = 0.526
@ Binned x“ fit to Mjj distribution sofF-
consistent with ¢ = 3.0pb 4= 0.7 oF =
@ Many cross checks performed: 00T T TI00 T30 200 250 300
. . Dijet Mass [GeV/c?]
various bkg control regions,
W-jets modelling etc @ S/B 10x worse at LHC

@ PHYS. REV. LETT. 106, 171801 (2011),

and Public Webpage @ Hard to understand W+ jets at

that level
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WW/WZ — (vjj: DO

@ One single reconstructed lepton + E7 + 2 jets with pr > 20 GeV
@ Signal and background are separated using a Random Forest classifier
@ Cross section is extracted with a likelihood fit to the RF output

c(WW/WZ)=19.6152 (SM = 15.9 £ 0.1pb)
@ Observed significance 7.90 (5.9 expected) — http://arxiv.org/abs/1112.0536v1

500F

700¢ 8 -

o E E —+ Data - Bkgd > . -1 ata -

% 600 f—DQ) Preliminary —_ B]? d Uncgert. 2 1500 D@ Preliminary 4.3 fo + Ek“dd [? kgd1
543fb_l = = 5 = Bkg ncert.

g 500" wZ z mwy

= 400 0 b-tag § 1000}

Z 9]

2]

=

1]

>

[5a)

2) =
e PO =098
- 1 | | | 1 1 1 1
0 01 02 03 04 05 06 07 08 09 1
M; (GeV)

RF Output
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http://arxiv.org/abs/1112.0536v1

WW/WZ — (vjj: DO w

One single reconstructed lepton +_ E7 + 2 jets with pr > 20 GeV
Signal and background are separated using a Random Forest classifier
Cross section is extracted with a likelihood fit to the RF output

o(WW/WZ)=19.6T53 (SM = 15.9 & 0.1pb)

Observed significance 7.90 (5.9 expected) — http://arxiv.org/abs/1112.0536v1
Fit WW and WZ also separately.
See talk by Yuji Enari tomorrow for b-tagged analysis

¥V Standard Model

® Measurement
—— 68% CL Contour
\\ = 959 CL Contour

° T T

©w
(=]

TTTTT 7

|

g
IS}

4.3 fb

N
1%

[
(=3

S

]
|
|
|

(=]
N
k;
(=)

‘WW Cross Section (pb)

—_
(=3

w

10 1z 14
WZ Cross Section (pb)
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Conclusion

/ .
CDF Run Il pp atVs = 1.96 TeV

a E

g

g Fa o CDF Preliminary

FRLN * CDF Published

g I Theory o Higgs benc Halr,
G 10° = o New physics searct
g 53 :
5 Ll - . ‘
Nl @ Huge work over ten ye:s

&




Backup slides
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4 —VW/Z Dibosons
a =WV W/z/y Lwwv _ ; { Y [WJUW”V” W Wiy

IWWV
q w/z . AWV ]
W/2/y +VWIWVH 1+ S0 W WP
miy J
e 7 _ 7 -
q L= _ME If-} (5;z-V#'J)ZLr(5a£BJ + f% (501/0;{_)5“"3’2'5
w/z/y
EM gauge invariance and C and P conservation
— 5independent TGCs for WW {97, i, k,, A7, A.}
Wy sensitive to i, A,
WZ sensitive to g,%, Kk, 4,
Standard Model: g% = k; = k, = 1 so consider Ag,?, Ax;
=A=0
2= 4 N Aag
. . Aa(8) = S /AZ)n
ZyZ vertex: Zy sensitive to hy?,hs',h, % h,Y (1+8/Axp)

ZZy vertex: ZZ sensitive to ;7,7 .2 f.  all zero in SM
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Wjj anomaly: JES

N indtz 56.40/81 | 1 N [ — ‘ - ]
L X —coraaan)| L —=— Bkg Sub Data (7.3 fb")
> — Gaussian 2.1 > L |
() Gaussian 2.1% | | q,
o O 200 —— Gaussian B
o 1000 © L ]
> > — Wwewz
1) 2
c c
) o
b4 >
o w

00
M; [GeVic?]
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' Wijj anomaly: accounting for tt w

@ don’t see it enhanced with b-tags

@ Top does not peak at 150 after the detector simulation

o If we artificially double the single top cross section — negligible
effect

@ Left plot: templates normalized to area. Right plot: template
normalized to their expectation

50—

1] (%]
£ 2
& 0.10 WW+WZ 4 & [ TOP N
Top 401 SINGLE TOP
SINGLE TOP [ ]
30F B
0.05 B 20k ]
] 10 9
0.00 200 300 % 100 200 300
M, GeV/c? M; GeV/c®
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)

Wjj anomaly: SHERPA

X3Indi = 139.80/131
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Wjj anomaly: Harder cuts

@ pr(Wlep) > 60

" xéindf = 67.79/81
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Wjj anomaly: Harder cuts

@ pr(Wlep) > 60 and §¢ > 1

400

Events/(8 GeV/c?)

200

100

—— CDF data (4.3 b
Gaussian 3.1% | o
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I w+Jets 74.5%
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DO Wjj study w

» Fit dijet mass distributions for all SM processes to the data

+ Construct a y? function from the ratio of Poisson likelihoods and include prio!
information on the systematic uncertainties
Nbl’nr Bi+ S

¥’(0,,B;D) = 2).(B+S~D,)-D,In Ti
i=0 i

D = observed number of events
§(8,) = predicted number of signal events
B(8,) = predicted number of background events

@, = number of standard deviations systematic &
has been pulled away from nominal

 Templates can vary within systematic uncertainties, constrained by Gaussian priors

* Can “float” a parameter by removing the 02 prior constraint

- Float cross sections for Diboson and W+jets contributions
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DO Wjj study

Source of systematic

ettty Dibeson signal W jets 4 jels Top Multijer  Nature
TriggerTepron 1D efficiency =h =5 +5 +5 N
‘Trigger correction, muan channel +5 +5 5 +5 b}
Jet identification el | +2 1 n
Jet enerpy scale +10 +5 +17 43 n
Jot energy resolution E= ] +l & 6 n
Jet vertex confirmation +3 t3 4 el D
Luminesity +.1 +6.1 =fi.1 +i.1 N
Cross section 16.3 6.3 10 A
VL hf eross section 20 +20 N
V2 Jets/V 43 jots cross section =10 =10 N
Multijet normalization 120 N
Multijet shape, eleetron channel +1 B
Multijet shape, mmon channel 1 D
Diboson modeling 18 D
Parton distribmtion function +1 +5 t4 13 D
Lnehistered Enerpy correction ==l == +3 as il 1
ALPGEN g and AR(jell, jei2) corrections EEe]l = D]
aLrGEN W opr correction ECEll D
ALpGEN correction Diboson hias 41 41 4] +1 D
Renormalization and factorization seales =l =l o
ALPGEN parton-jet matching parameters +1 41 D
Parton shower and Underdying Event +£2 =2 n
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